Synthetic procedure Figure S1 : Global strategy for the synthesis of cyclo-tris-helicenes 2 and 3.
Dimethyl phenylene-1,4-diacetate: S1 To a stirred dispersion of phenylene-1,4-diacetic acid 6 (20.0 g, 194.2 g/mol, 0.1 mol) in 500 mL of methanol, thionyl chloride (87.0 mL, 119.0 g/mol, d = 1.64, 1.1 mol) was slowly added with caution through a reflux condenser. The reaction mixture was heated at reflux with stirring for 4 hours. After cooling room temperature, the solution was concentrated and the residue was recrystallized from methanol at room temperature. Yield: 18.9 g (222.2 g/mol, 85.0 mmol, 85 %) of white powder.
1
H NMR (400 MHz, CD 2 Cl 2 ): δ = 7.21 (s, 4H), 3.66 (s, 6H), 3.55 (s, 4H).
4-(Methoxycarbonylmethyl)phenylacetic acid 8:
Dimethyl phenylene-1,4-diacetate (10.0 g, 222.2 g/mol, 45.0 mmol) was dissolved by heating to reflux with stirring in 1,4-dioxane (75 mL). A solution of potassium hydroxide (2.5 g, 56.1 g/mol, 45.0 mmol) in methanol (25 mL) was added through the condenser at reflux. The reflux was maintained for 75 min. After cooling to room temperature, the solution was concentrated and the solid obtained was triturated in DCM. Insoluble materials were filtered off and washed with DCM. The mother liquor was dried with sodium sulfate and the solvent was evaporated to recover dimethyl phenylene-1,4-diacetate (3.00 g, 222.2 g/mol, 13.5 mmol, 30%). The solid was then triturated with 1M aqueous HCl, DCM was added and the remaining solid, almost pure phenylene-1,4-diacetic acid 6 (1.60 g, 194.2 g/mol, 8.2 mmol, 18%), was filtered off. The aqueous phase was extracted with DCM. The combined organic phases were dried over sodium sulphate and concentrated to obtain the phenylenediacetic monoester as a white solid. Yield: 4.4 g (208.2 g/mol, 21.3 mmol, 47%).
1
H NMR (400 MHz, CD 2 Cl 2 ) : δ = 7.22 (s, 4H), 3.65 (s, 3H), 3.63 (s, 2H), 3.59 (s, 2H).
13
C NMR (100 MHz, CD 2 Cl 2 ) : δ = 176. 7, 172.4, 133.9, 132.9, 130.12, 130.10, 52.5, 41.1, 40.8 . ESI-HRMS: m/z calcd for C 11 H 12 O 4 Na [M+Na] + : 231.0627, found 231.0624. Mp : 90-91 °C Tetraethyl 4,4'-biphenylylenebis(4-(methoxycarbonylmethyl)phenyl)maleate 9: A solution of 4-(methoxycarbonylmethyl)phenylacetic acid 8 (2.80 g, 208.2 g/mol, 13.4 mmol), biphenylylene-4,4'-diglyoxylic acid 7 (2.00 g, 298.3 g/mol, 6.7 mmol), triethylamine (5.6 mL, 101.19 g/mol, 0.726 g/mL, 40.2 mmol), and acetic anhydride (5.7 mL, 102.09g/mol, 1.08 g/mL, 60.3 mmol) in dry THF (120 mL) was heated at reflux with stirring under argon overnight. The mixture was cooled to room temperature and a solution of bromoethane (10 mL, 108.97 g/mol, 1.47 g/mL, 135 mmol), DBU (10 mL, 152.24 g/mol, 1.02 g/mL, 67 mmol) and ethanol (11.7 mL, 46.1 g/mol, 0.789 g/mL, 201 mmol) in THF (20 mL) was added. The mixture was then heated to reflux for 24 hours. After cooling to room temperature, excess 1M aqueous hydrochloric acid was poured into the mixture. After extraction with DCM, the combined organic phases were dried over sodium sulfate and the solvent was evaporated. The crude product was purified by column chromatography on silica with petroleum ether:ethylacetate 3:2 and recrystallization from methanol. Yield: 3.4 g (790.9 g/mol, 4.3 mmol, 65%) of pale yellow solid. 1 H NMR (400 MHz, CDCl 2 CDCl 2 ): δ = 7.42 (d, 8 Hz, 4H), 7.13 (d, 8 Hz, 4H), 7.12 (d, 8 Hz, 4H), 7.08 (d, 8 Hz, 4H), 4.29 (q, 7 Hz, 8H) , 3.67 (s, 6H), 3.57 (s, 4H), 1.32 (t, 7 Hz, 6H), 1.31 (t, 7 Hz, 6H).
C NMR (100 MHz, CDCl 2 CDCl 2 ): δ = 171. 7, 167.9, 167.8, 139.4, 138.0, 137.7, 134.0, 133.8, 133.2, 130.2, 129.8, 129.1, 126.4, 61.8, 52.1, 40.6, 14. 4,4'-Biphenylylenebis(4-(hydroxycarbonylmethyl)phenyl)maleic acid 10: To a suspension of the hexa-ester 9 (2.70 g, 790.9 g/mol, 3.4 mmol) in ethanol (200mL), a solution of potassium hydroxide (21.5 g, 56.11 g/mol, 383 mmol) in water (200 mL) was added. The mixture was heated with stirring at reflux overnight. After cooling to room temperature, excess 2M aqueous hydrochloric acid was added and the mixture was extracted with ethylacetate:THF 1:1. The combined organic phases were dried over sodium sulfate and the solvent was evaporated. The solid obtained was dissolved in THF, salts were removed by filtration and the solvent was evaporated. The obtained yellow solid was used without further purification. Yield: 2.20 g (650.6 g/mol, 3.4 mmol, quantitative yield) of a yellow solid. 165.2, 165.1, 140.7, 138.1, 137.9, 137.4, 130.2, 130.0, 129.4, 127.4, 127.0, 125.39 S2 A solution of bromobenzene 11 (10 mL, 157.0 g/mol, 1.5 g/mL, 95.5 mmol) and ethyl oxalyl chloride 12 (15 mL, 136.5 g/mol, 1.22g/mL, 133.8 mmol) in dichloromethane (150 mL) was immersed in a 0°C bath then aluminium chloride (24.2 g, 133.3 g/mol, 181.5 mmol) was added by portion. The final mixture was stirred at 0°C for 30 minutes and at room temperature for 10 minutes. The mixture was poured in 300 mL of an aqueous cold solution of HCl 1M, and stirred for 5 more minutes. The mixture was neutralized by adding 300 mL of an aqueous solution of NaOH 1M. After extraction of the aqueous phase with chloroform, the combined organic phases were washed with water, dried with sodium sulfate and concentrated. The resulting oil was then purified by column chromatography on silica (petroleum ether:ethylacetate 95:5). Yield: 15.47 g (257.1 g/mol, 60.2 mmol, 63%). 
4-bromophenylglyoxylic acid 14:
To a suspension of ethyl 4-bromophenylglyoxylate 13 (3.00 g, 257.1 g/mol, 11.7 mmol) in ethanol (25 mL) was added solution of sodium hydrogen carbonate (10.0 g, 84.0 g/mol, 119.0 mmol) in water (100 mL). The mixture was heated at reflux with stirring for 16 hours, let cool to room temperature, and poured into 1M aqueous hydrochloric acid (200 mL). The white precipitate was filtered off, air-dried and used without further purification. Yield 2.50 g (229.0 g/mol, 10.9 mmol, 93%). Tetraethyl 1,4-phenylenebis(4-bromophenyl)maleate 15: Phenylene-1,4-diacetic acid 6 (2.00 g, 194.2 g/mol, 10.3 mmol) and 4-bromophenylglyoxylic acid 14 (5.20 g, 229.0 g/mol, 22.7 mmol) were dissolved in dry THF (250 mL) under argon. Triethylamine (8.5 mL, 0.7 g/mL, 101.2 g/mol, 61.3 mmol) and acetic anhydride (8.5 mL, 1.1 g/mL, 102.9 g/mol, 89.4 mmol) were added and the mixture was heated at reflux with stirring for 16 h. A solution of ethanol (15.2 mL, 0.8 g/mL, 46.1 g/mol, 293 mmol), 1,8-diazabicyclo[5.4 .0]undec-7-ene (DBU, 15.4 mL, 1.02 g/mL, 152.2 g/mol, 102.5 mmol) and bromoethane (15.3 mL, 1.47 g/mL, 109.0 g/mol, 205.6 g/mol) in THF (50 mL) was added and the mixture was heated with stirring at reflux for 24 h. The solution was cooled to room temperature, 1M aqueous hydrochloric acid (200 mL) was added, the product was extracted with DCM, the organic phase was dried with sodium sulfate and concentrated, and the residue was recrystallized from ethanol. Yield 6.22 g (728.4 g/mol, 8.5 mmol, 83%) of a yellow powder. 1 H NMR (400 MHz, CDCl 3 ): δ = 7.29 (d, 9 Hz, 4H), 6.92 (s, 4H), 6.89 (d, 9 Hz, 4H), 4.26 (q, 7 Hz, 8H), 1.27 (t, 7 Hz, 6H), 1.26 (t, 7 Hz, 6H).
13
C NMR (100 MHz, CDCl 3 ): δ = 167. 4, 167.3, 138.8, 137.8, 134.6, 133.4, 131.5, 129.7, 122.9, 62.1, 62.0, 14.11, 14.08 Ethyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylglyoxylate 16: 4-Bromophenylglyoxylic ester 13 (5.28 g, 257.1 g/mol, 20.5 mmol) was dissolved in 80 mL of anhydrous 1,4-dioxane. [1,1'-Bis(diphenylphosphino)ferrocene]palladium(II) dichloride (0.9 g, 731.7 g/mol, 1.2 mmol), bispinacolatodiboron (6.1 g, 253.94 g/mol, 24 mmol), and potassium acetate (5.9 g, 98.2 g/mol, 60 mmol) were added and the mixture was stirred at 90°C under argon for 2.5 hours. After cooling to room temperature, DCM and water were added, the phases were separated and the aqueous phase was extracted with DCM. The combined organic phases were dried with anhydrous sodium sulfate and concentrated. Column chromatography on silica in 9:1 petroleum ether:acetone yielded the product (5.47 g, 304.2 g/mol, 18.0 mmol, 87 %) as a colourless oil (which solidified on standing) containing traces of pinacol that we could not remove. Tetraethyl 1,4-phenylenebis(4-bromophenyl)maleate 15 (2.91 g, 728.4 g/mol, 4.0 mmol), ethyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylglyoxylate 16 (2.93 g, 304.2 g/mol, 9.7 mmol), tetrakis(triphenylphosphine)palladium (462 mg, 1155.6 g/mol, 0.4 mmol) and potassium phosphate (2.55 g, 212.3 g/mol, 12.0 mmol) were dispersed in toluene (150 mL). The mixture was heated at reflux with stirring under argon for 20 h. After cooling to room temperature, the mixture was diluted with DCM and water, the phases were separated, the aqueous phase was extracted with DCM and the combined organic phases were dried over sodium sulphate and concentrated. The residue was purified by column chromatography on silica in petroleum ether:acetone 4:1 until the product started to elute, then 3:1 to complete its elution. Yield: 1.63 g (923.0 g/mol, 1.8 mmol, 45%) of yellow solid. 8, 167.7, 167.6, 163.8, 146.5, 139.4, 138.44, 138.40, 135.0, 134.8, 131.7, 130.8, 130.6, 129.8, 127.4, 127.1, 62.6, 62.1, 62.0, 14.3, 14.2, 14 1,4-Phenylenebis(4'-hydroxyoxalylbiphenyl-4-yl)maleic acid 18: To a stirred suspension of the hexa-ester 17 (1.30 g, 923.0 g/mol, 1.4 mmol) in ethanol (200 mL) was added a solution of sodium hydrogen carbonate (8.5 g, 84.0 g/mol, 101.2 mmol) in water (200 mL). The mixture was heated at reflux with stirring for 24 h. After cooling to room temperature, the solution was carefully poured into 1M aqueous hydrochloric acid (150 mL). The mixture was extracted three times with ethyl acetate and the combined organic phases were dried over sodium sulphate and concentrated. The resulting orange solid, which contains besides the hexaacid also some corresponding anhydride, was used without further purification. Yield 1.06 g (754.6 g/mol, 1.4 mmol, quantitative 9, 166.1, 166.0, 165.7, 146.7, 142.7, 140.3, 139.0, 133.1, 131.8, 131.7, 131.5, 131.3, 129.1, 128.8, 128.7, 128.6, 128 Six-block macrocycle 5 : Triethylamine (4.4 mL, 101.2 g/mol, 0.726 g/mL, 31.6 mmol) and acetic anhydride (3.7 mL, 102.1 g/mol, 1.08 g./mL, 39.3 mmol) were added to a solution of hexa-acid 18 (570 mg, 754.7 g/mol, 0.76 mmol) and hexa-acid 10 (494 mg, 650.6 g/mol, 0.76 mmol) in dry THF (1L). The mixture was stirred with heating at reflux under argon for 72 hours. Then, ethanol (9.3 mL, 46.1 g/mol, 0.789 g/mL, 159.6 mmol), DBU (10.2 mL, 152.2 g/mol, 1.02 g./mL, 68.4 mmol) and bromoethane (8.5 mL, 109.0 g/mol, 1.47 g/mL, 114 mmol) were added in THF (30 mL) and the solution was stirred with heating at reflux for 24 hours. The solution is concentrated to 200 mL, and after cooling to room temperature, 1M aqueous hydrochloric acid (500 mL) was added. The yellow solution was extracted with DCM, dried over sodium sulphate and concentrated. The crude product was purified column chromatography on silica in DCM:Ethanol 100:1 followed by maceration first in acetone, then in methanol, to precipitate remaining acetone-and methanol-insoluble polymeric side products, and by further column chromatography on silica in DCM:acetone 20: 167.9, 140.8, 139.9, 139.2, 136.0, 135.5, 131.3, 130.5, 127.5, 62.4, 62.3, 14.5, 14.4 -tris-(5,6,9,10-tetrakis(ethoxycarbonyl)-[5] helicen-2,13-ylene) 2 and 3: A solution of macrocycle 5 (109 mg, 1705.9 g/mol, 0.064 mmol) and iodine (131 mg) in ethylacetate (900 mL) was stirred for 2 days at room temperature under air in a Peschl photoreactor with irradiation from a mediumpressure 150 W mercury immersion lamp inside a borosilicate immersion tube in which cooling water circulated. The solvent was evaporated, a 0.4 M aqueous solution of sodium thiosulphate (100mL) was added and the product was extracted with DCM (2100mL). The organic phases were concentrated and the crude product was purified by column chromatography on silica in DCM:ethanol 100:1, followed by recrystallization from ethanol. The filtrated solid was the less symmetric isomer 2. Yield: 20 mg (1693.7g/mol, 0.012 mmol, 18%) of yellow solid. The mother liquor recovered from the crystallization was concentrated and purified by column chromatography on silica in DCM to yield the other, more symmetric, isomer 3. Yield: 20 mg (1693.7g/mol, 0.012 mmol, 18%) of yellow solid.
Cyclo

2:
1 H NMR (400MHz, CD 3 COCD 3 ): δ = 8.95 (broad s, 2H), 8.34 (d, 9 Hz, 2H), 8.26 (d, 9 Hz, 2H), 8.16 (d, 9 Hz, 2H), 6H), 7.89 (d, 9 Hz, 2H), 7.88 (s, 2H), 7.66 (d, 9 Hz, 2H), 7.57 (s, 2H), 6.93 (broad peak, 2H), 4.91 (q, 7 Hz, 4H), 4.72 (q, 7 Hz, 4H), 4.65-4.55 (m, 4H), 4.52-4.39 (m, 8H), 4.38-4.31 (m, 4H), 1.78 (t, 7 Hz, 6H), 1.65 (t, 7 Hz, 6H), 1.51 (t, 7 Hz, 6H), 1.36 (t, 7 Hz, 6H), 1.35 (t, 7 Hz, 6H), 1.27 (t, 7 Hz, 6H) ppm.
13
C NMR (100MHz, CD 3 COCD 3 ): 169.0, 168.7, 168.4, 168.2, 168.0, 167.8, 139.4, 139.3, 133.7, 133.4, 132.9, 132.0, 131.6, 131.3, 130.82, 130.77, 130.7, 130.6, 130.4, 130.1, 129.8, 129.5, 129.21, 129.17, 128.9, 128.7, 128.6, 128.3, 127.93, 127.87, 127.3, 126.8, 126.2, 126.0, 125.9, 124.5, 63.8, 63.6, 63.5, 63.4, 63.13, 63.10, 15.4, 15.15, 15.07, 14.9, 14.7 168.3, 168.2, 139.5, 134.6, 132.0, 130.5, 130.1, 129.6, 129.4, 128.5, 128.2, 127.9, 126.4, 63.4, 63.3, 15.0, 14.9 2D-NMR spectra of compound 2 COSY
NOESY Single crystal X-ray diffraction
The crystallographic data were collected with a Bruker APEX II Quasar diffractometer, equipped with a graphite monochromator centred on the path of MoK  radiation. Single crystals of 2 and 3 were coated with Cargille TM NHV immersion oil and mounted on a fiber loop. The program SAINT was used to integrate the data, which was thereafter corrected using SADABS [1]. The structure was solved using direct methods and refined by a full-matrix least-squares method on F 2 using SHELXL-2014 [2]. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were assigned to ideal positions and refined isotropically using a riding model.
For compound 3, in spite of the decent size of the crystals, they were not diffracting at high resolution. Therefore, the data were cut at 1.10 angstrom as there is no diffraction above and R int becomes larger. The result is a low  max value as well as a quite poor resolution and data/parameters ratio. In addition, in spite of a very long data collection strategy, the completeness cannot go higher than 94 % for the crystal we tested, unless decreasing significantly the resolution and loosing useful data. The reason for that is not only coming from the fact that the crystal is very weakly diffracting (as a consequence of the absence of any heavy atom and a large unit cell with several disordered groups), but also because of the anisotropic shape of the crystal (a thin plate) for which the diffracting power is strongly dependent of the orientation, so that several reflections at high angles were not present. For the refinement of the crystal structure, several ethyl groups in the macrocycles were found to be disordered over two positions, and were refined using DFIX, SADI, EADP, EXYZ and SIMU constraints/restraints. Several lattice cyclohexane molecules were also found to be disordered and were refined using DFIX, DANG, EADP, EXYZ, SADI and SIMU constraints/restraints. Additional disordered cyclohexane molecules are also present in the unit cell, but cannot be modelized reliably without using an unappropriate number of constraints. Therefore, those were treated as a diffuse contribution to the overall scattering without specific atom positions by SQUEEZE/PLATON. Based on the electronic density, we can estimate about 4 molecules of cyclohexane per macrocycle. However, this exact number must be taken with care.
For compound 2, several ethyl chains were found to be disordered over two positions and were refined using EADP, DFIX and SADI constraints/restraints. The crystal structure contains several lattice chloroform molecules. Four of them were introduced but one last cannot be modelized properly without using an inappropriate number of constraints. Therefore this one was treated as a diffuse contribution to the overall scattering without specific atom positions by the SQUEEZE procedure in PLATON.
Additional information about the refinement can be found in the _refine_special_details in the CIF files. The CIF files have been deposited at the Cambridge Crystallographic Data Centre as supplementary publication no. CCDC 1826374 (2) and 1826373 (3). Anisotropy of the induced current density (ACID) Plots S6,S7 The geometries were optimized at the B3LYP/6-31G* level of density functional theory (DFT) using Gaussian 09 Rev D.01. S8 The anisotropy of the current density was calculated using our ACID method implemented in the Gaussian program with NMR=CSGT (6-31G*) IOp(10/93). The orientation of the magnetic field is orthogonal to the peripheral ring current and pointing towards the viewer. The ester groups are omitted, for the sake of clarity. Figure S2 : Top: ACID plot of single twisted Möbius compound 2 at an isosurface value (IV) of 0.032: current density vectors (green arrows with red arrowheads) are plotted onto surface. The length of the arrows is proportional to the absolute value of the current. Bottom: the current density vectors are represented without the ACID isosurface for clarity. There is a paratropic current (counter clockwise) following the inner periphery and a diatropic current (clockwise) in the outer periphery of the  system. 
Cartesian Coordinates of B3LYP/6-31G* optimized structures
